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#(),  $0 $( / 
$ ( 3). 
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ξ ξξσ α   (6) 
 
2 2.  #( )-   
# 
αξ ,Rkriv  15° 30° 45° 60° 75° 
R=2D 0,104 0,150 0,159 0,165 / 
R=3D 0,095 0,089 0,111 0,134 0,125 
R=4D 0,085 0,090 0,106 0,110 / 
 
 ( 6 ( .#  ( #1  
$#0(  ( , (  #( 
)-   #, , (   
.#. "  3 $ ( # #( 
( #- $ (   75°, , 
$  #   $( 
)-  $ # . 2',  
2 3.  #- )- 
  # 
αξσ ,Rkriv  15° 30° 45° 60° 75° 
R=2D 0,123 0,021 0,034 0,057 / 
R=3D 0,047 0,025 0,063 0,020 0,143 
R=4D 0,031 0,043 0,045 0,034 / 
αξσ ,Rkriv  0,067 0,029 0,047 0,037 0,143 
 
 
#( ( #- $ (   
15° ( #1  (  ( $  #. 
!    (  ,  $ ( 1    
-#        (  #- 
#,  $    #  
(( 7). 4   (#0 ,1  ( 
$ # (    #  
$#  #  ( ,  ,  
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 #,  
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 -#       
 (  #- # $ (   15° 
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  #  #    
. ( (  #, : 
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Rb 1,02,0 +=
           (9) 
 
( )-  .  (8)  (9) 
' (  (# ( $ 

















 8.  #( )-   #    ( $#((. 
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  . 





    
  
 
"   ( -  (  
-   # $#  
#,    . ( (  
#, . 4 1 ( $ $ 
(#  ( $$   ( ( 
 (  #  .  ( , 
  [12]. 	# $$ ' ## $#(( 


















* (- 9 ( ' $ (# $ 
. ( (  #,       
( $$  (10),    [12]. ".# (  
(  . ( (  #,   $ 
 40% #1 #( )-  
  #  #( )- 
  .  ( . 1 #( 
( ( $      . #  
$     $  ( ( 
#  ( ( „ “  ,  
$      ( $ . 
   (- # ((1 
().  
 








  (11) 
 ( , #1 $ $ ' #( 
)-   #. $ ( 
#1# ( (   ( ,  $   
15° $( 2 – 3 . 
 
* /     ( .#  
 #    (.   
# $  [12]  [13],    ( ( 
(   $#0(, (( # (#  
 , (  ( $ $ ' 















2D-. (7, 8, 9)
3D-. (7, 8, 9)
4D-. (7, 8, 9)
 
 
 9. ( )-   #    .    $#(( (7), (8) 
 (9),   ' ( $$  USA Corps of Engineers $ .  (  [12]. 
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2D-. (7, 8, 9)
3D-. (7, 8, 9)
4D-. (7, 8, 9)
 
 
 10. ( )-   #    .,    $#(( (7), 
(8)  (9),   ' ( $$  0. $ .  (  [13]. 
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' (  ( $#(( $ #( 
)-  ,  ( ( 
((# #  $#  #  
  . (  13 $./ #, 
'/  -  (   
$#0(. 
 
4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In this paper the energy loss in a circular conduit bend 
with supercritical flow is analyzed. Based on the test 
results obtained by a scale model, the energy-loss 
coefficient has been determined. Simple empirical 
relationships were developed, describing the effects of 
the bend curvature and bend deflection angle on the 
energy losses. Since no expressions for supercritical 
flow bend energy-loss coefficient exist, proposed 
empirical relationships have been compared with 
expressions relating to pressurized flow. 
 
Keywords: energy loss, supercritical flow, horizontal 
bend, closed conduit, scale model 
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